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The human body temperature is one of health factors that needs to be monitor 
continuously especially for those who are suffering in health problem because in can 
lead to severe condition. Currently in Malaysia, there are still no continuous 
monitoring systems even in hospitals. The project will be focus on temperature 
sensing and displaying the result continuously. The objective of the author to do this 
project is to design and implement an effective body temperature monitoring system 
through the best wireless network as transmission medium. This approach is selected 
to research and use the Zigbee Wireless Network as the communication medium. 
Zigbee Wireless Network is new emerging technology which had been discovered 
centuries ago as suitable system in transmitting long range information. Thus this 
project is based on implementing Zigbee wireless network as solution in solving the 
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1.1 Background Study 
World of globalization today leads us to use the concept of technology to improve 
our healthy life. Human’s health parameters especially temperature can be monitored, 
by measuring using sensor. Human body temperature has respective range of 
threshold values that sets a human is within good and bad condition.  
Human body temperature monitoring has undergone development as time moves. 
Nowadays it can be done through updated technology which is wireless network. 
Wireless network is the transmission medium between two ports which are the 
sender and receiver. Wireless temperature monitoring is different compared to 
conventional monitoring as it saving human workload and time while making human 
daily activities easier. 
1.2 Problem Statement 
Nowadays hospitals in Malaysia, there are no continuous temperature monitoring 
system. Currently, in a daily ward hospital is practicing daily checkup towards 
patients within every 4hours manually. The time interval between the checkups can 
lead to emergency case as we cannot predict when the temperature to would 
suddenly rise. Besides, some of the present temperature monitors are not accurate 
due to less sensitive sensors used in temperature sensing. 
1.3 Objective 
The objective of this research is to design and develop an effective wireless 
temperature monitoring system that can be used in wider and longer range. The 
development is to improve the accuracy and efficiency in temperature sensing system. 
Developed monitoring system is to reduce manpower workload for continuous 
monitoring system. Thus, compare developed system with existing system in term of 







1.4 Scope of Study 
The scope of study will evolve around the development of a monitoring system for 
human body temperature. The studies will be conduct in three mains parts: 
 
1.4.1 Designing a device embedded with temperature sensor and data 
transmitter. 
To study and test the best temperature sensor to be used in measuring 
human body temperature and then, sending the data to the receiver. 
Suggested temperature sensor is thermistor. 
 
1.4.2 Developing a wireless network system as transmission medium. 
 
To study the best wireless network system use for most effective data 
transmission in wide range and minitially affected by any obstacles. 




1.4.3 Designing a system for receiving data and display 
 
To study and design a receiver device and convert the analog data into 
digital input and displays the data. Suitable programs need to be 


















As technology keeps improving and emerging in times will help world daily 
activities to be improved. Below, the author will be discussing on the temperature 
monitoring where current monitoring system needed to be improved as the 
technology is improving our life easier. Next, the author will also talking about two 
mainly used and the most preferable to be used in temperature monitoring systems.  
2.1 Temperature Monitoring 
 
Temperature is a measure of average heat in some space. In the other word 
temperature is how much thermal energy of the particles in some space and 
substance. Temperature is depending on the number of particles and size of the 
object as it is an average measurement. Body temperature is about measurement of 
average heat in a body. The body is naturally created to be very good in maintaining 
its safe range of temperature. Inner part of the body will keep comparing and reacting 
to the temperature difference between it and surrounding. The blood vessel under the 
skin will contract as a person in cold condition to reduce the blood flow to the skin in 
order to conserve heat and make the person shivering. While during hot situation, the 
blood vessel will expand to bring out excess heat through the skin’s surface, thus 
cause the skin to start sweating.  
In measuring the human body temperature, there are a few locations on the 
body to be considered. It includes mouth, ear, armpit and rectum. The most accurate 
part is the rectum. But nowadays temperature can be measure on the forehead using 
infrared thermometer. According to the 19th-century German physician, Dr. Carl 
Wunderlich; normal benchmark body temperature is 98.6°F or 36.9°C. He claimed 
this after collecting and analyzing over a million armpit temperature of 25,000 
patients in hospital. While the research stated in [1]: the normal adult average 





considering illness. Human body temperature varies depend on activity, time of the 
day, and psychological factors [2].   
Sund-Levander had conducted the largest systematic review of temperatures 
using data from studies published between 1935 and 1998. Findings of normal 
temperature means and ranges for males and females are summarized in Table 1. 
This comprehensive review of the literature indicates that actual observations, 
normal temperature occurs within a range of values and is dependent on the site 
monitored. Only seven of 37 data sets meeting inclusion criteria for accuracy and 
reliability reported average values of body temperature equal to or above 98.6° F / 
37.0° C where six of these seven reported rectal temperature data. They also reported 
that after summarizing the available data from the different studies “... no mean value 
exceeded 37.0° C, irrespective of place of measurement.” After reviewing the 
literature, Sund-Levander reported a slightly wider range of 95.9-98.6° F/35.5-37.0 
°C [3]. 
 
Table 2.1: Normal Temperature Means and Ranges from a systematic Review of the 

















In the year of 1869, Wunderlich had observed that body temperature 
increased with mental exertion, constipation, and urinary retention. He also observed 
slightly higher temperatures in women than in men and significantly lower (0.9° 
F/0.5 °C) temperatures in older individuals. Of considerable importance are 
Wunderlich’s observations that temperature oscillates in both healthy and unhealthy 
individuals according to the time of day. He had wrote, “The lowest point is reached 
in the morning hours between two and eight, and the highest in the afternoon 





F/0.5° C during this oscillation. While Wunderlich’s observations of a 98.6° F/37.0° 
C average temperature became the basis for a ‘normal’ temperature, his observations 
on normal temperature variation appear to have been essentially disregarded in 
clinical medicine [1]. 
 
 
2.2 Radio Frequency Identification (RFID) 
 
Wireless is a telecommunication technology using electromagnetic waves that varies 
according to its frequencies. In wireless temperature monitoring, the most commonly 
technology used nowadays is Radio Frequency Identification (RFID). RFID can be 
divided into two categories active RFID and passive RFID. RFID consist of tags and 
reader [4]. The active tags required a source to power it up, while passive tags do not 
need any power source. Passive tag obtains energy from reader/writer [5]. 






RFID communication system is a relation between two main elements which 
are transmitter and reader. RFID tag is functioning as the transmitter to send the data 
to the receiver to be processed [6]. 
(a) RFID Tag     (b) RFID Reader 





Smart RFID tags are new development in RF tags which able to sense, 
monitor, and adapt to their changing environment. In the year of 2009, a research 
done in Finland had found that the Ultra High Frequency of RFID able to monitor 
external capacitive and resistive in pipeline Analogue to Digital Converter (ADC) 
[7].  
In developing RFID communication, the improvement is the main data is 
flowing from many devices at edge of network towards central servers. In RFID 
network system, the sensors or RFID readers detect certain event and forward the 
information to the application on central server. The integration between smart 
sensor devices and networks is very important to make sure the communication is 
efficient [8].  
There are three main classes of RFID reader and sensor devices. The first 
class is wired devices with no serious power constrains. Usually the device 
physically embedded with 32-bit microprocessor for local data processing. Second 
class is PDA like battery driven mobile devices as RFID readers and similar to first 
class but using wireless connection. Acceptable battery lifetimes are about 10,000 
hours for the condition of extremely low duty cycles. The third class is very low 
power battery driven low performance sensor units. Battery lifetimes are about 
10,000 to 15,000 hours for 0.1% duty cycles. The software architecture for this class 
is different compare to both first and second class, it need special software 
architecture for RFID network [8].  
Active RFID tag is functioning as it receive signal at antenna and 
demodulated the signal into digital signal in a receiver (RX). As stated in Figure 2 
below, a synchronizer (SYNC) detect wake up sequence in packet signal and 
synchronized it and move to smart buffer (SB) to be analyzed and extracting a 
command in protocol processor (PP). The tags then transmit return packet as 
response to received packet (wake-up call). A transmitter (TX) converts the digital 












Figure 2.2: Block diagram of RFID tag 
 
Besides, RFID tags have many approach of power generation to function the 
systems. In the year of 2011 with the development of semi active RFID tags, the tags 
are powering up by using piezoelectric power supply for temperature sensing. With 
the concept of piezoelectric energy harvesting from mechanical vibration of 
transducers used to functions semi active tags with embedded temperature sensing 
systems. Developed piezoelectric power supply can integrate with temperature 
sensing chip as well as humidity sensing systems [10].   
As a result of using RFID technology in data communication systems, lead to 
a few implication for healthcare organizations. With the uses of theory of reasoned 
action and technology acceptance model (TAM) to empirically test a model with 
respect to adoption of RFID technology in healthcare organization. Predicted market 
increase of RFID technology will increase to more than $2.1 billion by the year of 
2016. The healthcare organization can get the benefits of RFID technology in 










2.3 ZigBee Wireless Network 
 
Zigbee wireless network is another emerging technology in wireless sensor network. 
The world nowadays is applying this network as the best wireless application in 
many sectors of life including health, agriculture, communication’s broadcasting and 
so on. Zigbee wireless network is known to be very useful when embedded with 
sensors. Zigbee network topology can be divided into three type of network which 
are; star network, tree network and mesh network [12].   
 
Figure 2.3: ZigBee Wireless Network Topology 
 
Zigbee is a one of wireless networks that using IEEE 802.15.4 Protocol. It has 
a few advantages with low complexity, low power consumption with high reliability. 
Besides, this network also low in cost, and low transmitting rate and being capable 
for ad-hoc networks [13].  
In the year of 2011, large active RFID system is utilizing the technology of 
ZigBee Network. By using operating 433 MHz frequency band, the interface of 
RFID is optimizing the topology of ZigBee network [14]. By using RFID tags with 
provided IDs can transmit to RFID readers with mesh network topology. This data 
transmission is very effective as it can travel to very long range of distance between 






A research made in the year 2009 describing about the comparison between RFID 
wireless network and ZigBee wireless network. According to the research, both data 
transmission medium is very good medium but with a different advantages [13]. 
RFID has many advantages which can store more data aup to 4MB, can 
communicate with multiple tags and reader, and can read several tags at the same 
time with high efficiency. While ZigBee network is very energy saving compare to 
RFID. Moreover, ZigBee has flexible scalability and high capacity network, fast 
responding and cheap cost of manufacturing. Although the transmission rate is quite 
low, but that rate is sufficient enough for industrial production and health monitoring 
[13]. 






































Problem Statement and Objective of the project 
Identifying the problem and set the objective 
Literature Review 
Exploring the information towards the theories and concepts for better 
understanding of project 
Experimental Design 
Designing a related circuit to gather the data of the project 
Analyzing Data 
Result collected is analyze and choosing the best method. 
Report Writing 
Documenting whole research project, making conclusion and suggest 
a recommendations for further study 
Title Selection of Project 
Finalized a project title 
3.2 Gantt Chart 
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1 Selection of Project Title               
2 Research  for Literature Review               
3 Submission of Extended Proposal      *         
4 Preparation for Proposal Defence               
5 Oral Proposal Defence Presentation               
6 Detailed Literature Review               
7 Preparation of Interim Report               





3.3 Tools and main element of project:  
 
3.3.1 Thermometer  
 
Temperature is usually measured by using a device called thermometer. 
Conventional thermometer is the mercury bulb thermometer whereby having 
mercury inside a bulb and the glass tube. When the heat reaches the bulb, causes the 








Figure 3.1: Mercury Thermometer 
 
Nowadays, there are many more sensors and technics used to measure the 
temperature. In having and electronic thermometer, we need to have electronic 
temperature sensor such as thermocouple, Resistance Temperature Detector (RTD), 










3.3.2 Thermistor  
 
Thermistor is the most suitable sensor can be used as the electronics sensor to detect 
the temperature. The advantages of using thermistors are that they are low in cost, 
have fast response time and the accuracy is almost accurate. Thermistor is ceramic 
semiconductor that response to the heat. When it detects the heat from surrounding 
the value of its resistance will change. It has either large positive temperature 









In this project, Arduino Uno will be used as microcontroller. Arduino Uno is a 
microcontroller board based on the ATmega328 chip. The chip is a high performance 
and low power 8-bit micro-controller that has 23 programmable I/O lines, 32K bytes 
of flash memory, 1k bytes of EEPROM and 2k bytes of RAM. Arduino board 
provides the user with 6 analog input pins, 14 digital I/O pins of which 6 of them can 











3.3.4 System Architecture 
 
The system hardware architecture is about combining all the system and application 
in order to perform this project’s hardware design. The architecture begins from a 
few subject placed at specific location which each of the subject will be embedded 
with a Zigbee Xbee Pro transceiver module with the temperature sensor. Then, the 
data that collected will be transmitted to Zigbee SKXBEE as receiver. After the data 
received at receiver, the data will go through the Ethernet system route that author 
used. One of the routes is through the Wireless Area Network (WAN) which will be 
connected to the computer in control room and can trigger alert to mobile nurse 
















CHAPTER 4  
RESULTS AND DISCUSSION 
 
4.1 Project Design 
 
The temperature sensor will be embedded to microcontroller and attached together 
with transmitter. Analog data from sensor will be converted by the microcontroller 
into digital signal and prepare to be transmitted by the transmitter. As the project is 
using Zigbee wireless network, the tag will be constantly powered by power source. 
Figure 8 and Figure 9 below is the proposed design of the temperature monitoring 
system and preliminary work of prototype. 


































Figure 8: Design of XBee Receiver using SKXBee to Monitor 
 
 









The designed prototype is tested in four parts: 
4.2.1 Thermistor Comparison Test 
First part is to determine the best thermistor for temperature sensing. According to 
the research made before, stated that thermistor is the best approach for measuring 
body temperature as it is fast response, highly accurate and cheap in price. The 
thermistors values are compared with the clinical body thermometer’s temperature 
values as the reference for accuracy aspect. Table 3 below is the results showing the 
comparison of three thermistors selected as temperature sensing element. 





4.2.2 Location Sensing Test 
Second part is to detect the accuracy of its temperature sensing at specific body 
location. The prototype’s values are comparing with the clinical body thermometer’s 
temperature values as the reference of accuracy. Table 4 below is the results showing 
the comparison regarding human body location in getting the accurate body 
temperature.  









4.2.3 Temperature Sensing Device Accuracy Test 
 
The third experimentation is to measure the accuracy of the designed temperature 
sensor device by using the thermistor and to compare to the reading after being 
transmitted through Zigbee medium and compare with the reading of clinical 
thermometer. The signal of data will be transmitted through ZigBee communication 
network and according to the result show below that the reading is the same as 
reading before data is transmitted. Table 4.3 is one of the reading obtain from the 
accuracy test. The temperature sensor is located at the arm-pit of every subject and 
the author had taken 4 respondents as subjects in proving the accuracy of the 
temperature monitoring system designed in table below: 
Table 4.3: Temperature reading of accuracy test  
Time (s) 
Temperature Reading (°C) 
Direct  Zigbee Thermometer 
1 7.17 7.17 35.7 
2 12.93 12.93 35.7 
3 13.02 13.02 35.7 
4 18.57 18.57 35.8 
5 24.11 24.11 35.8 
6 29.8 29.8 35.8 
7 35.84 35.84 35.8 
8 35.84 35.84 35.8 
9 35.84 35.84 35.8 
10 35.84 35.84 35.8 
11 35.84 35.84 35.8 
12 35.84 35.84 35.8 
13 35.84 35.84 35.8 
14 35.84 35.84 35.8 
15 35.84 35.84 35.8 
16 35.84 35.84 35.8 
17 35.84 35.84 35.8 
18 35.84 35.84 35.8 
19 35.95 35.95 35.8 
20 35.95 35.95 35.9 
21 35.95 35.95 35.9 
22 35.95 35.95 35.9 
23 35.95 35.95 35.9 
24 35.95 35.95 35.9 
25 35.95 35.95 35.9 






4.2.4 Distance Transmission Test 
 
While in the fourth experimentation is to measure the efficiency of transmitted data 
through ZigBee network. Since the author had determined the best medium of 
transmission is by using ZigBee wireless network, the test is done in a few different 
atmospheric conditions. The temperature tag prototype is transmits the data of 
temperature detection to the receiver. The receiver then converts the digital data and 
displays it on monitor by using XCTU software. Table 4.4 below is the three 
atmospheric conditions tested during the data transmission. 
Table 4.4: Different environments of data transmission range test  
Environment  Atmostpheric Condition 
1 Line of Sight 
2 Indoor (air-cond) 
3 Indoor (room) 
 
 
4.2.5 Data Interference Test 
 
Last but not least the fifth test is to check is there any interference of data when 
many ZigBee tags (transmitters) are transmitting the signal to single ZigBee receiver. 
During this test, the author had made up 3 identical prototypes as the tags for the 
temperature sensing devices. All the devices is labeled Tag A, Tag B and Tag C.  












After some research regarding the different type of temperature sensors, the author 
had chosen thermistor as the temperature sensor for the prototype. Table below is 
describing the comparison on different temperature sensors. 
Table 4.5: Comparison if different temperature sensors [2] 
Type of 
Sensors 
















































As human body temperature range is below 100°C, so the IC and 
thermocouple sensor will not be consider by author. While both RTD and thermistor 
is suitable for human body temperature and having high accuracy and stability but 
RTD is much expensive and having slow response [2]. 
 
Based on the result at Table 4.1 above shows about the 3 thermistors is 
selected to be test in order to find the best temperature sensor for the prototype. All 
those three thermistors are labeled as Thermistor A, B and C. all of them were tested 
in a few aspects such as accuracy, stability, response and also the cost. All the results 
obtain from Table 4.1 is indicating the graph of accuracy of each of the thermistor 





All the results then were compared in graphical form and the best data will be 
chosen as the best temperature sensor. Figure 15, 16 and 17 below indicate the graph 
of those three thermistors tested.  
 
Figure 11: Reading Comparison between Thermistor A and Thermometer 
 
 
Figure 12: Reading Comparison between Thermistor B and Thermometer 
 
 





Based on the graphical result obtain above, we can see that all the thermistors 
tested in normal room temperature with different stability of the readings. In Figure 
4.8, the reading is unstable and inaccurate as the reading is fluctuates at certain point 
until the reading reach 0 °C and suddenly can move to peak reading again. The 
average error counted was 6 °C. While for Figure 4.9 show that the reading is stable 
and follow the graph of the thermometer reading. The average error counted was 
2.1 °C difference. This one is better than Thermistor A before. 
 
Figure 4.10 indicates the reading of Thermistor C where the graph obtains 
showing a delay in obtaining the reading. And the reading is suddenly drop after 9s 
of temperature detection and continues to detect the same value of temperature. 
Based on all the graph and data obtain as in Table 4.1, the author had chosen 
Thermistor B as the best temperature sensor. This is due to the high accuracy, the 
most stable reading and fastest time response. Although the price of Thermistor B is 
quite expensive; but it is still in budget of project.  
 
According to the result obtain from the test made; the temperature value 
measured by using prototype is slightly different compare to the measured value by 
using the clinical thermometer. This show that the temperature sensor used is good 
by having almost accurate value compare to the clinical thermometer used. The 
temperature sensor, which is thermistor, is the best sensor to measure the body 
temperature as it has high sensitivity and less error. The value is not really accurate 
is might be because of the space and location of the temperature taken at specified 
















Figure 14: Temperature analysis based on part of body 
 
The temperature is taken from 2 person of about the same age with different 
gender. Person A is male and Person B is female. According to the value obtains, the 
temperature value of male and temperature value of female tester is almost the same. 
Although with different gender but the value is almost same might be because of the 
age and body size factors, where both person A and B have the same ages and 
slightly have the same weights.   
 
Based on the temperature value in the table above, the most preferable 
locations to take the accurate body temperature are in mouth and armpit. It shows the 
most accurate to the theoretical value of body temperature which is around 37 °C. 
Compared to the value taken at fingers is 2 °C to 3 °C different from the theoretical 
body temperature.  
 
During the accuracy test, the author had chosen 4 respondents of the same 
age group and same gender. All the respondents are in 23 years old and all of them 
are male. Each respondent will have to perform accuracy test for 3 trials. As stated 
before, all the sensor of temperature is placed at the arm-pit of every respondent, so 
that the comparison will be valid on the same location of human body. All the 
figures below are the graph of representing the best reading of every respondent in 


















Figure 17: Temperature Reading of Subject A 
 











Figure 19: Temperature Reading of Subject C 
 
 









Figure 4.12 graphical data is obtained from subject A, subject B, subject C and 
subject D through direct method. Direct method is where the design temperature 
monitoring system is placed on the subject without transmitting it through ZigBee 
communication network. This data collection is made as a benchmark for other 
further comparison analysis. From the figure subject A provides excellent  and most 
stable reading while subject B, C and D average reading. The reading is starting from 
below because of the delay time of the thermistor to take take the temperature 
reading of subject before it then stabilizes and reaches excellent reading. The 
difference maybe due to internal factors such as stress, tired or food consumption of 
each individuals.  
 
Figure 4.13 graphical data is also obtained from subject A, subject B, subject C 
and subject D but by using the clinical thermometer. The location of the reading is 
taken is the same location and put together with the thermistor (designed temperature 
sensor). From the figure, subject D is seem to be the most excellent  and stable 
reading while subject C and D are average and subject B is lowest reading of human 
body temperature. The difference maybe due to internal factors such as stress, tired 
or food consumption of each individuals and also because of the position of the 
thermometer at arm-pit is defferent at different subject.  
 
Figure 4.14, Figure 4.15, Figure 4.16, and Figure 4.17 shows the data comparison 
between direct approach, through Zigbee wireless network and direct clinical 
thermometer reading for subject A, B and C.  From the figures show that the reading 
of direct method and reading of transmit through Zigbee wireless network is totally 
the same. This situation indicates that the data from thermistor is send through 
Zigbee excelently withour any error or distruction of data. This is proving that 
















Apart of that, the figures also describe the Zigbee approach provides stable 
reading in terms of temperature on comparing to the reading from clinical 
thermometer. From the Table 4.6 above, the errors is count starting from the stabilize 
reading of different subject and by calculating the average reading of thermistor and 
thermometer reading. Both readings is compared and come out the errors ot accuracy 
test. Among all the subjects subject A is the best curve of proving the temperature 
reading from the thermistor is approaching the clinical thermometer reading and 
have the lowest error compare to other subject. By comparing of the errors also 
prove that subject A is the best curve with 0.007% compared to subject B with 
0.267%, subject C with 0.225% and subject D with error of 0.137%.  
 
During the data transmission range test, the author had chosen 3 different 
atmospheric conditions. Based on Table 4.4, all those environmental condition are 
outdoor (line of sight), indoor (room temperature) and indoor with air conditioner. 
All the figures below are the graphs of representing the reading obtain regarding the 













A 35.258 35.248 0.007 
B 35.289 35.195 0.267 
C 35.781 35.700 0.225 






Figure 21: Range and stability measurement of sensor in outdoor environment 
 
 












Figure 23: Range and stability measurement of sensor in indoor (air-conditioned) 
environment 
 
Table 4.7: Range and stability in different environmental conditions 
Type of Environment Distance 
Line of Sight 500 m 
Indoor (air-cond) 80 m 
Indoor (room) 100 m 
 
From the Table 4.7 above, line of sight produced the longest range proving the 
maximum range Zigbee wireless transmission can be. In figure 4.18, it is found that 
the transmission can travel more than 500 meters. The reading also in stable as the 
transmission did not have any disruption from sorrounding. While the inrement of 
reading is due to increment of body temperature when moving.  
 
Next, the testing  is done in room temperature where the range is between 25 ºC 
up to 34 ºC and can varies due to weather change. As stated in Figure 4.19 the 
transmission in room temperature can be till 100 meters long. While in Figure  4.20 
shows the reading in air-conditioned room, data can be transmit only up to 80 
meters. This indicates that the environment also plays a role in human body core 
temperature. Thus, from all the data  above are very importang as most of the 





While in the last test, the author had done the test about the data interference of 
signal tranmitted to single receiver. Based on the figure 4.21 below, screen from 
software of X-CTU displayed 3 different data from each of the 3 different ZigBee 
tags. All the labelled tags A, B and C is transmitting well to the single ZigBee 
receiver through the same ID address of the transmission. This is proving that the 
data transmission from many tags to single receiver is good without any interuption 
























CHAPTER 5  




As a conclusion, designing a wireless temperature monitoring can be done by using 
Zigbee Wireless communication network. The design and implementation of the 
Zigbee concept can be achieve by using their hardware component and software 





For the betterment of the research regarding wireless temperature monitoring, the 
author would like to focus on the improvement of data communication range and 
temperature detection accuracy. Thus, recommendation can be made in the future is 
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double Thermister(int RawADC)  
{ 
double Temp; 
Temp = log(((10240000/RawADC) - 10000)); 
Temp = 1 / (0.001129148 + (0.000234125 * Temp) + 
(0.0000000876741 * Temp * Temp * Temp)); 






  Serial.begin(9600); 
} 
 
void loop()  
{ 
  double fTemp; 
  int Temp = Thermister(analogRead(0));  
    Serial.print("Current Temp: "); 
  Serial.print(int(Temp),DEC); 
  Serial.print('.');  //print a dot '.' on LCD 
  Serial.print(Temp%10,DEC); 
   Serial.print(" C "); 





  if (Temp>=33) 
   beep ();  
     if (Temp<33) 
   ok ();  




  digitalWrite(buzzer,HIGH);  //buzzer on 
  Serial.println(" FEVER "); 
  delay(100);  //short delay 
  digitalWrite(buzzer,LOW);  //buzzer off 
  delay(100);  //short delay 
} 
  void ok() 
{ 



























Figure 29: Resistance vs. Temperature of a Calibrated Thermometer against the 
Thermistor 
Figure 30: Temperature Sensor Comparison 
